The common practice of using discussion groups during case-based Case-based methods are being widely implemented in a variety of learning environments. While used for many years to teach management, law, and medicine, case-based learning has become a popular method in teacher education and in instructional design and technology
The common practice of using discussion groups during case-based learning makes the role of discussion important in these learning environments. However Case-based methods are being widely implemented in a variety of learning environments. While used for many years to teach management, law, and medicine, case-based learning has become a popular method in teacher education and in instructional design and technology (Carter, 1989; Cross & Steadman, 1996; Ertmer & Quinn, 1999; Ertmer & Russell, 1995; FlorioRuane & Clark, 1990; Graf, 1991; Kinzie, Hrabe, & Larsen, 1998; Kleinfeld, 1990 , Kowalski, Weaver, & Henson, 1990 Merseth, 1991; Shulman, 1992) .
Proponents of this instructional method argue that cases make learning relevant and meaningful to the student through active participation in analyzing, discussing and solving real problems in a specific field of inquiry (Carlson & Schodt, 1995; Doriswami & Towl, 1963; Erskine, Leenders, & Mauffette-Leenders, 1998; Gragg, 1954; Lawrence, 1953; Levin, 1995; Matejka & Cosse, 1981; McNair & Hersum, 1954; Tillman, 1995) . The case method requires a teacher to be tutor, guide, coach, or facilitator, a role frequently advocated by proponents of participatory learning (Aulls, 1998; Erskine et al., 1998; Wilkerson & Feletti, 1989) . The case method also shifts the focus of learning away from memorization of facts and to the application of concepts, theories, and techniques to practical, real world problems (Albanese & Mitchell, 1993; Carlson & Schodt, 1995; Christensen, Garvin, & Sweet, 1991; Erskine et al., 1998; Gallagher, Stepien, & Rosenthal, 1992) . The effective use of cases requires students to develop and use critical thinking skills and apply them to a problemsolving approach to analyze the situation and recommend realistic solutions through better ETR&D, Vol. 49, No. 3, 2001 , pp. 71-86 ISSN 1042 -1629 understanding of theory (Greenwood & Parkey, 1989; Kowalski et al., 1990; Shulman, 1992) .
While several books and articles are available on writing and teaching with cases, research on the case method is limited. What exists has focused largely on comparing the case method with the lecture method. Some researchers have found that the case method produced short-term benefits for students in terms of knowledge acquisition, problem-solving abilities, and attitudes toward the topic (Cliff & Wright, 1996; Tillman, 1995) . Others reported better understanding and longer-term retention of concepts that match the needs of employers (Specht & Sandlin, 1991) . Other research illustrated the practical application of theories and concepts as tools for problem solving (Carlson & Schodt, 1995) .
Results have been mixed when exam performance is measured. Improved scores were reported in a study of a case-based human anatomy and physiology course (Cliff & Wright, 1996) . Higher grades were reported for students in a problem-based learning group in pharmaceutical clerkship rotations than for those students in a didactic lecture group (Nii & Chin, 1996) . However in a study of three case-based economics courses, students in the lecture method did better on a 20-point theory test than did students in the case method course (Stolovich & Yapi, 1997) .
The common practice of using discussion groups in case classes makes the role of discussion important in a case-based learning environment. Proponents of the case method argue that discussion is key to the case process (Christensen, 1987; Erskine et al., 1998; Haynes & Helms, 1993; Levin, 1995; Merseth, 1991; Richardson, 1991; Tillman, 1995; Welty, 1989) . According to Erskine, Leenders, and MauffetteLeenders (1981) , many case teachers believe that small group discussions form a vital part of the student preparation task. These views are based on the assumption that a group may cover a variety of points faster than the individual, thus cutting down on total preparation time, and that collective effort will surpass individual preparation.
Little empirical research has been done to investigate the influence of discussion on performance and motivation in case-based learning. Authors who support the use of discussion (or a particular approach to facilitating discussion) in a case-based course rely largely on anecdotal evidence (Erskine et al., 1998; Herreid, 1994; Knechel, 1992; Siciliano & McAleer, 1997; Tillman, 1995) .
Some empirical studies have addressed the question of whether or not different approaches to discussion influenced outcomes. Droge and Spreng (1996) compared instructor-led and student-led case analysis methods and found that students perceived that the student-led case class was superior in terms of career preparation, use of time, involvement and satisfaction, and achieving educational goals (such as understanding the material) and specific skill competencies (such as oral skills). Levin (1995) compared what experienced and inexperienced teachers learned from reading and writing about a case to what they learned when discussing the case. She found that discussion appeared to act as a catalyst for reflection for very experienced teachers. For less experienced teachers and student teachers, discussion appeared to allow them to clarify or elaborate their understanding and increase their perspective on the issues in the case. Teachers in the control group (only reading and writing about a case) reiterated their original thinking about the case, rather than gaining new perspectives. Levin also found that there was little transfer to a similar case one month later.
In a qualitative study of case discussions, Griffith and Laframboise (1997) analyzed audiotapes of small-and large-group case discussions. They were interested in how course content was applied to the discussion of cases and the different consultative patterns of the students as they identified and reflected on the issues in the cases. They found that discussions were based more on personal experiences than on theory and course content. Also, more meaning was constructed during small group discussions during which the group reached consensus rather than in large group discussions.
While research on the use of discussion groups in case methods is limited, research on the use of small groups in college classrooms has consistently reported improved involvement and gains in achievement (Cooper & Mueck, 1992; Cooper, Robinson, & McKinney, 1994; Johnson, Maruyama, Johnson, Nelson, & Skon, 1981; Slavin, 1983) . In What Matters Most in College: A Critical Four Years Revisited, Astin (1992) reported on results from research on 200 colleges, which suggested that student-student interaction is a key predictor of cognitive and attitudinal changes in college. When done effectively, small group learning fosters student-student interaction.
Small groups can be used within the context of a number of instructional methods, including cooperative learning, collaborative learning, problem-based learning, or case-based learning. Small groups are used in all of these to enhance learning and performance. While proponents of each of these methods believe that student to student interaction will lead to better performance, they disagree on the way in which small groups are structured, the tasks performed in small groups, and when small groups should be used.
Cooperative and collaborative learning research describes groups along a continuum from loosely structured to highly structured, interdependent groups. The effect of group structure on achievement has been the subject of a number of articles (Cavalier, Klein, & Cavalier, 1995; Horn, Collier, Oxford, Bond, & Dansereau, 1998; Johnson & Johnson, 1989; King, Staffieri, & Adelgais, 1998; Klein & Doran; . Cooperative learning focuses on highly structured groups and emphasizes individual and group accountability. Collaborative learning uses less structured groups and grades may be based on individual performance. Bruffee (1995) summed up the similarities and differences between cooperative and collaborative learning and concluded that both encourage learning through sharing ideas. However, in cooperative learning, accountability is ensured by leaving authority with the teacher while in collaborative learning some accountability is lost because authority is left with the students. In a collaborative-learning classroom, student roles and tasks are less structured by the teacher and governed mostly by the students themselves (Bruffee, 1995) .
Problem-based learning takes a different approach to the role of small groups. The problem is the focal point for the group. Each small group must identify what they know already and what they need to know, and then proceed to gather the missing relevant information and resolve the problem. Problem-based learning research addresses the role of the group in achievement and motivation, the effect of a tutored or tutorless group, and breadth versus depth of content acquisition (Gallagher & Stepien, 1996; Gallagher et al., 1992; White, 1996) .
The purpose of the current study was to investigate the role of small discussion groups in case-based learning. For the purposes of this study, the term small discussion group learning was defined as collaborative groups of four or five students working together toward a common learning goal. While there are many ways to teach with cases, the case method used in the current study treated small groups as selfdirected collaborative teams. The instructor acted as a facilitator for the class, but did not interact with each group. Similar to the problembased learning approach, students started with a case, determined what concepts and theories were relevant, and decided how to apply them to resolve a case problem.
The major question addressed by this study was: What is the effect of small discussion groups on performance, student attitudes, and time on task in a case based learning environment? The study also addressed whether individual students work through cases differently than those who work in small discussion groups.
METHOD Participants and Design
The participants were 94 juniors and seniors majoring in supply chain management at a large university located in the southwestern United States. They were enrolled in one of two sections of introductory purchasing and supply management, a required course for their major. One class section consisted of 47 students (26 males and 21 females); the other, 47 students (32 males and 15 females).
This study used a posttest-only control group DISCUSSION GROUPS IN CASE-BASED LEARNING design. The independent variable was instructional method (discussion group versus individual). The dependent variables were performance on two cases, student attitudes, time on task, and number of changes to the case analyses. Since it was not possible to randomly assign each student to a treatment condition, one class section was selected randomly as the discussion group treatment and the other as the individual treatment. Participants in the discussion group treatment were assigned randomly to small groups of four or five students. A t test comparing overall grade point averages (GPAs) of participants indicated that there was no statistically significant difference in ability between students enrolled in the two course sections.
Procedures
The study was conducted as part of the course during seven 75-min class periods. The same instructor taught both class sections and blindscored all cases against a previously tested scoring rubric. The method and materials used in this study were first tested in a pilot study and improved prior to this research.
All participants were taught a case analysis process and then completed two case analyses. Participants in both treatments spent 35 min of class time reading and preparing each case individually. Participants in the individual treatment continued working alone for the remaining 35 min of class time to complete the case analysis. Participants in the discussion group treatment worked in a group of four or five students for the remaining 35 min to complete the analysis.
In the weeks leading up to the study, participants were taught the basic concepts, tools, and techniques for administering the purchasing and supply management function in a company. The material was presented primarily in an interactive lecture format. The content and format of the lectures were the same for both class sections. During the study, participants had to decide which concepts and theories were relevant and apply them to resolving the case problems.
The following sections explain the step-bystep procedures of the study.
Orientation to the case method. Two 75-min class periods were devoted to orienting students in both treatments to the case method. During the orientation, all participants were taught a structured problem-solving process described by Mauffette- Leenders, Erskine, and Leenders (1997) , and then practiced this method on a sample case. This process requires students to complete 10 steps while analyzing a case: The orientation consisted of several steps. First, participants were told to read Chapter 3, "Individual Preparation," in the text, Learning with Cases (Mauffette- Leenders et al., 1997) , before coming to class. During class, the instructor explained the steps in the case-analysis process and walked the class through an analysis of a short case. Students received oral feedback during the instructor-led discussion of the case and were given 10 bonus points for turning in a case preparation chart for the orientation case.
Participants in the discussion group treatment were also told to read Chapter 4, "Small Group Discussion," in the Learning with Cases text (Mauffette- Leenders et al., 1997) . The instructor discussed the role of small discussion groups in the case-analysis process as described in the text. These participants were advised that the purpose of the discussion group was to supplement, not replace, individual preparation. The following guidelines were given to the students for the small group discussion:
• Each individual must attend the small group discussion fully prepared.
• Each member of the group must participate actively in the discussion.
• It is not necessary to have a group leader, a group recording secretary, or group spokesperson.
• It is not necessary to achieve consensus or a "group position."
• Establish and stick to a time limit.
Experiment-case analysis. During the two weeks following the orientation, all participants prepared two written case analyses during class time using the structured case-analysis process taught in the orientation session. Participants in both treatments spent the first 35 min of each class analyzing the case alone and writing their analysis in black ink on a case preparation chart. The procedure varied by treatment after 35 min of individual preparation. Participants in the individual treatment continued working alone for the next 35 min of each class, while those in the discussion group treatment worked in a small group to complete the case preparation chart. Participants in both conditions made additions or changes to their case preparation charts in red ink. All participants were told that they had the additional 35 min to complete the case analysis, but they could leave at any point when they thought they had completed a thorough case analysis. At the end of each case class, all students turned in a completed case preparation chart as they left class; the stop time for each participant was noted on the chart. The instructor led a class discussion of each of the cases in the class period following the individual and group treatment. Students received a maximum of 40 points for each case analysis; written feedback was provided on the graded cases. In the class period after the second case discussion, students in both treatments were asked to complete an attitude survey administered by someone other than the instructor.
Materials
The materials used in this study included readings from two textbooks, three problem-based cases, a case preparation chart, a scoring rubric, and an attitude survey. (Leenders, Fearon, & Flynn, 1997 ) is a standard textbook with chapters on each topical area. There are several cases at the end of each chapter. This text was used as the basis of the course for content acquisition prior to the implementation of the cases. The cases in the book correspond to the content of each chapter. Participants were allowed to use this text as a reference during the research study.
Text 1. Purchasing and Supply Management
Text 2. Learning with Cases (Mauffette-Leenders et al., 1997) was written specifically for students in a case class. It provides practical advice, suggestions and reminders to maximize learning with cases. The text includes the 10-step process for analyzing cases discussed above and provides a detailed description of each step. Participants were allowed to use this text as reference material during the study.
Cases. This study included three problem-based cases from the Purchasing and Supply Management text -(a) the Kramer Case (for orientation), (b) the Dryden Inks Case, and (c) the Earl's Candies Case. For the purposes of this study, a case was defined as "a description of an actual situation, commonly involving a decision, challenge, an opportunity, a problem, or an issue faced by a person (or persons) in an organization" (Mauffette- Leenders et al., 1997, p. 2).
The cases used in this study were chosen because of their fit with the content taught earlier in the semester and because of their place on the case difficulty described by Mauffette- Leenders et al. (1997) . The difficulty of a case can be viewed on three dimensions-analysis, concept, and presentation. The cases chosen for this study generally fell into a 2-1-1 category. This means that the immediate issue or problem was stated, and the cases dealt with one or two simple concepts. The task of participants was to analyze the situation, generate and evaluate options against decision criteria they designated, make a decision, and develop an action and implementation plan.
Case preparation chart. A case preparation chart was developed by the researcher to provide participants with a form to write out their analysis DISCUSSION GROUPS IN CASE-BASED LEARNING of each case. The chart was broken into three parts: (a) problem definition, (b) analysis and alternatives, and (c) evaluation and recommendation. Each part included several subsections that required students to answer specific questions or identify pertinent information for a specific step of the problem-solving process. Each part is described in detail below.
Part I: Problem definition. The problem definition section of the case preparation chart required students to identify the (a) immediate issue-the specific decision, problem, challenge, or opportunity faced by the decision maker stated in the case; (b) basic issues-the concepts, topics, and broader issues of concern related to the case; (c) importance-the impact of the immediate issue on the whole organization, not the decision maker or the department; and (d) urgency-the time frame stated or suggested by the case data for resolving the immediate issue.
Part II: Analysis and alternatives. The second part of the case preparation chart required students to interpret information provided in the case and generate a list of possible solutions. This included (a) quantitative analysis-performing financial or other numerical analysis using data available in the case; (b) qualitative analysis-interpreting all non-numerical case data; (c) missing information-identifying missing information that is relevant to the problem and where and how the information might be obtained;
(d) assumptions-identifying assumptions made when doing analysis; and (e) generating alternatives-listing different ways to resolve the immediate issue.
Part III: Evaluation criteria and recommendation.
The last part of the case preparation chart required students to (a) establish decision criteria to compare the pros and cons of each alternative before selecting a course of action; (b) recommend a preferred alternative and predict an outcome; and (c) develop an action plan that addressed the key steps in implementing the decision. The action plan required students to answer these five questions: (a) Who must act? (b) What must they do? (c) When must they do it? (d) Where must it happen? (e) How should it be done?
Scoring rubrics. In order to assess student performance on the cases, a scoring rubric was developed by the researchers. The rubric for this study was developed and tested in a pilot study conducted prior to this research project and refined based on the pilot.
The scoring rubric used a rating scale that allowed the rater to choose from among different descriptions of actual performance to assign scores. Overall performance on the cases was measured according to the degree of quality of an answer, not the presence or absence of a correct answer or case solution. The basic design of the rubric paralleled the case analysis process itself. The case preparation chart had three major categories: (a) problem definition, (b) analysis and alternatives, and (c) evaluation and recommendation. The scoring rubric was used to assess the degree to which a student successfully performed the case analysis at each stage of the problem-solving process. Each case was worth a maximum total of 40 points. Problem definition was worth 12 points, alternatives and analysis was worth 20 points, and evaluation criteria and recommendation was worth 8 points. The descriptions for levels of performance for each of the items were drawn primarily from the "Case Teaching Notes" included in the Instructor's Manual accompanying the textbook, Purchasing and Supply Management .
The case preparation chart for each participant was identified by an identification number to ensure blind grading. Furthermore, cases from the two class sections were mixed together to ensure that the rater did not know which class the case came from. The rater scored a case by reading the case preparation chart against the scoring rubric Attitude survey. An 11-item survey was developed by the researcher to measure student attitudes toward the treatments implemented in the study. Respondents used a four-point Likert scale (1 = strongly agree, 4 = strongly disagree) on items 1-10 to rate their attitude toward working in a group or alone, their perception of the impact the treatment had on their performance, and their views on the case process itself. Item 11 was an open-ended question that asked "During the case preparation process, did you change any of your thinking about the cases? If yes, what?" Someone other than the instructor administered the attitude survey during the next class period after the second case was discussed.
Data Analysis
Multiple analysis of variance (MANOVA) was conducted on the performance data from Case 1 and Case 2 to compare scores between the treatment groups. The dependent measures for the MANOVA were total score on the case and scores on each of the three sections of the case preparation chart. A follow-up one-way analysis of variance (ANOVA) was conducted on the scores from each section of a case if a significant MANOVA result was found. MANOVA was also conducted on data from the attitude survey. ANOVA was then conducted on each item on the survey if a significant MANOVA result was found. ANOVA was also conducted on the timeon-task data. The number of times each participant added, changed or deleted a comment on section 1, 2, or 3 of the case preparation chart during treatment was counted. Separate chisquare analyses were conducted on frequency data for each section (problem identification, analysis and alternatives, and evaluation and recommendation).
RESULTS
The results are reported below for performance on Cases 1 and 2, time spent on each case, student attitudes, and document analysis.
Performance
Case 1. Table 1 shows the mean scores and standard deviations for performance on the three main sections of Case 1 and the total score. These data show that the average total for Case 1 was 23.13 (58%) for students who worked in groups and 22.39 (56%) for students who worked alone. The range of scores was from 11 to 33 for those who worked in groups and 7 to 34 for those who worked alone. A MANOVA conducted on scores for Case 1 indicated that instructional method had a significant effect on performance, F(4, 87) = 4.713, p < .05. Follow-up univariate analyses indicated that students who worked in groups (M = 12.00) performed significantly better than those who worked alone (M = 10.33) on the analysis and alternatives section of Case 1, F (1, 92) = 6.79, p = .011. Furthermore, students who worked alone (M = 4.30) performed significantly better than those who worked in groups (M = 3.46) on the evaluation and recommendation section, F (1, 92) = 5.742, p < .05. However, follow-up analyses did not show a significant effect for instructional method on the problem definition section of the case or on total score.
Case 2. Table 2 shows the mean scores and standard deviations for performance on the three main sections of Case 2 and the total score. These data show that the average total for Case 2 was 23.66 (59%) for students who worked in groups and 22.89 (57%) for students who worked alone. The range of scores was from 11 to 33 for those who worked in groups and 14 to 34 for those who worked alone. A MANOVA conducted on performance data for Case 2 indicated that instructional method did not significantly affect performance, F(4, 87) = 1.551, p > .05.
Time on Task
Participants in both treatments had a total of 75 min to complete each case. Time data revealed The average number of minutes spent on Case 2 was 69.26 for those who worked alone and 68.68 for those who worked in groups. The range was from 47 to 75 min for those who worked alone and from 67 to 78 min for those who worked in groups. ANOVA indicated there was no significant difference between treatments for the amount of time spent on Case 2.
Student Attitudes
The means and standard deviations for student responses on each of the attitude items are reported in Table 3 . A MANOVA indicated that the instructional method had a significant effect on student attitudes, F(10, 81) = 6.860, p < .01. Follow-up univariate analysis indicated that students who worked in groups (a) liked their instructional method better than those who worked alone, F (1, 81) = 16.329, p < .001; (b) felt that they learned more from their instructional method than those who worked alone, F (1, 80) = 33.188, p < .001; and (c) reported that they would prefer to work in a group if they had to do the class over again. Those who worked alone reported (a) less preference for working alone if they had to do the class over again, F (1, 80) = 17.048, p < .001; (b) that they generally prefer to work in a group when solving problems; and were (c) less likely to report a general preference for working alone, F (1, 78) = 18.887, p < .001. However, students who worked alone were significantly more satisfied that they had enough time to complete the cases, F (1, 80) = 11.259, p < .001; and were more likely to report that they used supplemental materials (the book, notes) to complete the case preparation chart than those who worked in groups, F (1, 81) = 4.966, p = .05.
The attitude survey also included one openended question: "During the case preparation process, did you change any of your thinking about the cases? If yes, what?" These data show that 23 students who worked in groups and 17 who worked alone reported changing their thinking during the case preparation process. Of those in groups who reported changing their thinking, 12 of the comments were related to getting other points of view and new ideas for the case analysis. Furthermore, 4 people reported changing some aspect of the analysis section, 3 changed the problem definition, 3 changed their decision criteria and recommendation, and 1 reported changing almost everything. A typical comment was, "I often encountered points of view I had not thought of on my own."
Of those who worked alone who reported changing their thinking during the case preparation process, four changed the problem definition, two changed their analysis, and one changed the decision criteria and recommendation. Five students reported changes such as coming up with new ideas, more detail, and better understanding of the logic of the analysis as they worked. A typical comment was, "I would think the problem out as time went on. The more I wrote and thought about the problem, the more ideas I had."
Document Analysis
Participants in both treatments wrote in black ink while they worked alone for the first 35 min and in red ink for the remaining 35 min (working alone in the individual treatment or working with others in the group treatment). Document analysis consisted of a count of the number of comments written in red which indicated an addition, deletion, or change to one of the three main sections of Case 1 and Case 2. Table 4 shows the number of changes made to each section of Cases 1 and 2 and the total number of changes made to each case. Chisquare analyses revealed that participants in groups made significantly more changes to Case 1 (χ 2 = 26.78, p < .05) and to Case 2 (χ 2 = 25.46, p < .05) than those who worked alone. Students who worked in groups also made significantly more changes to the problem definition section of Case 1 (χ 2 = 106.00, p < .05) and Case 2, (χ 2 = 116.65, p < .05) than those who worked alone. Participants in both treatments made the most changes to the analysis and alternatives section of the preparation chart for Cases 1 and 2. Table 5 shows the number of participants who prepared each section of the case preparation chart during the first 35 min of each class period. On both cases, most of those who Note: Responses were on a scale of 1 to 4 where 1 = strongly agree, 2 = agree, 3 = disagree, and 4 = strongly disagree. *p < .05. **p < .01. worked alone completed only the problem identification section and the first subsection of the analysis and alternatives section during the first 35 min of class. Very few students in the individual treatment worked on the evaluation and recommendation section during the first half of either class period. In contrast, most students who worked in groups completed both the problem identification and the analysis and alternatives sections during the first half of the class. This suggests that most students who worked in groups had done some level of individual preparation for Part 1 and Part 2 prior to the small group discussion. Furthermore, participants who worked in groups changed their behavior from Case 1 to Case 2. Of 46 students in the group treatment, 17 did some work on the evaluation and recommendation section prior to discussing Case 1 with their groups, while this number increased to 32 out of 47 on Case 2.
DISCUSSION
The purpose of this study was to investigate the role of small discussion groups in a case-based learning environment. College students completed two cases in a controlled environment in which the only difference was whether they worked alone or in small groups during half of two class periods. Measures included two case analyses, an attitude survey, time on task, and document analysis.
Results indicated that instructional method influenced performance on Case 1. Students who worked in groups performed significantly better than those who worked alone on the analysis and alternatives section of Case 1. However, students who worked alone performed significantly better than those who worked in groups on the evaluation and recommendation section of the case.
These results might be explained by examining how students in the small group treatments completed the case preparation chart. Document analyses revealed that a majority of students who worked in groups completed most of the work on the analysis and alternatives section prior to discussing the case with their group. However, only a few of these students (37%) worked on the evaluation and recommendation section of the case before moving to the small group discussion. This suggests that students in the small group treatment were prepared to discuss the analysis and alternatives section of the case but not the evaluation and recommendation section.
While very few research studies have been conducted to examine the use of small groups in the case environment, advocates of case-based learning suggest that group discussion is key to the case process (Christensen, 1987; Erskine et al., 1998; Haynes & Helms, 1993; Levin, 1995; Merseth, 1991; Richardson, 1991; Tillman, 1995; Welty, 1989) . Others have indicated that individ- Table 5 Number of participants who prepared each section in the first half of the class period. ual preparation is the basis for subsequent work on cases and the foundation of learning from cases (Mauffette- Leenders et al., 1997; Brookfield & Preskill, 1999) . Results of the current study suggest that small group discussion enhances student performance on cases only when discussion is combined with individual preparation.
It is quite possible that the task of analyzing the case and generating alternatives was better suited to group discussion than the task of evaluation and recommendation. According to Slavin (1989) , the tasks of analyzing, explaining, and synthesizing should be enhanced by small group effort. Furthermore, Wilkinson and Dubrow (1991) theorized that discussion can be used to help students interpret content and analyze information since it is difficult for students to learn how to do analysis.
In the evaluation and recommendation section, students compared the alternatives generated in the analysis and alternatives section to a set of decision criteria and recommended one alternative to implement. Then they outlined the key steps in an action and implementation plan. Most of the analytical work may have been done in the previous section, analysis and alternatives, making the task of selecting and recommending an alternative suited to individual effort.
It is also likely that results for performance were due to the amount of time available for completing Case 1 and how students allocated their time to complete it. Because this study was implemented in an actual course, all students had 75 min to complete the case. Results for time on task revealed that students in the small groups spent significantly more time on Case 1 than students who worked alone. Students who worked alone spent an average of 5 min less on the case than did those who worked in small groups. Time data show that students who worked in groups used the entire class time to complete the case, with little variation between those students. The range of time was from 44 to 78 min for those who worked alone and from 72 to 75 min for those who worked in groups.
Working with others may simply take more time than working alone on a problem. Slavin (1990) reported that "most studies that have measured time on task have found a higher proportion of engaged time for cooperative learning students than for control students" (p. 47). However, all students in the current study were instructed to turn in their individual case preparation chart when they believed they had done a thorough job. Therefore, each student had the choice of leaving the group discussion or remaining for the full class period. Students in every discussion group turned in their charts at the same time.
However, students who worked in groups may not have allocated their time wisely. Document analysis revealed that these students spent time making unnecessary changes to the problem definition section of the case and little time on the evaluation and recommendation section. Furthermore, results for attitude suggested that students in the small groups did not have enough time to complete the case preparation chart.
Allocation of time appears to be different for students who worked alone. Document analysis revealed that most of these students completed the problem definition section of the case during the first 35 min of the class and made few additions to it during the remainder of the class. Few individuals completed the analysis and alternatives section of the case during the first 35 min. It appears that individuals were more likely than small groups to work though the case in a linear fashion, section by section. This suggests that students who worked alone spent a larger proportion of their time on the evaluation and recommendation section of the case.
While results revealed significant performance differences between treatments on Case 1, there were no significant differences on Case 2. Document analysis indicated that students in the small groups allocated more time to work on the evaluation and recommendation section of Case 2 before they discussed the case. Furthermore, students in the small groups made fewer changes to the problem definition and analysis and alternatives sections of Case 2 than they did on Case 1. This indicates that more students who worked in groups came to the group discussion prepared to discuss the evaluation and recommendation section. This additional preparation may have enhanced performance for small group students slightly since they did as well on section 3 as those who worked alone.
It is likely that the feedback provided to students after Case 1 influenced how students approached Case 2. Since the case analysis process was new to all students, the level of understanding of the process may have varied among students even after the class discussion of the orientation case. After completing Case 1, both classes received verbal feedback from the instructor, who led a 75-min discussion of Case 1. Consequently, on Case 2 students in both classes may have had a similar level of understanding of the case-analysis process and then performed about the same.
However, overall performance scores on both cases were quite low. It is quite typical of students using the case-analysis process for the first time to require a number of cases before gaining a good grasp of the process. Also, the scoring rubric was designed to reflect an ideal case analysis. For actual grading purposes in a typical classroom environment, the instructor would adjust the scores based on an assessment of the performance of all class members in comparison to one another. Since these data were collected for research purposes, no adjustment to scores was made.
Another possible explanation for the low scores is that the students may have needed more time than was available in a standard class period to do a thorough case analysis. The fact that students who worked in groups changed their behavior from Case 1 to Case 2 suggests that students learn from the group process and adjust their efforts and time allocation in ways that they perceive will lead to enhanced performance.
It is especially interesting that on both cases those who worked in groups appear to have spent time on section 1, problem definition, even though they probably didn't need to. The cases were selected based on their low level of analytical, conceptual, and presentation difficulty. The instructor told students that the problem statement was given explicitly in the case. However, document analysis revealed that many of those who worked in groups added comments to this section. This may indicate uncertainty with a new process, and the need for reassurance from the group that the individual was, indeed, on the right track. Instructor observation of the group discussions revealed that students were spending an inordinate amount of time on this aspect of the case analysis despite being told that the case problem was explicitly stated in the case. Many students reported that they did not feel they had enough time for the case analysis, yet they chose to spend time unwisely on a part of the analysis that did not actually require or deserve the time allocation.
In addition to results for performance, results indicated a significant difference in student attitudes between instructional methods. Overall, those who worked in groups liked the method significantly better than those who worked alone, felt they learned more working in a group than they would have working alone, and expressed a preference for working in a group if they had to do the class over again. This is consistent with other research on small groups in which it was reported that students like working in small groups even when their achievement does not increase (Natasi & Clements, 1991; Palinscar & Brown, 1989) .
Students who worked alone reported significantly more use of supplemental materials to complete the case preparation chart. This finding supports the results of Klein and Doran (1999) who reported that college students who worked alone to learn accounting from a computer simulation accessed supplemental materials more than did those who worked in small groups. Since students in the current study did not have the opportunity to discuss the cases with their peers, their only means of gaining new perspectives on the case was to access relevant reading material or class notes. Given the large amount of new material covered in the class before the case analyses began, it is possible that students were unsure of what content related to the case problem or exactly how to use the available information.
The combination of time on task and use of materials presents an interesting portrait of student behavior among those who worked alone. These students reported dissatisfaction with the time available to complete the case chart, yet some of those who worked alone voluntarily turned in their cases with time remaining. Sev-eral explanations are possible: they did not perceive that the text or their notes would be of any help, or they simply did not know what material to access, or they were uncertain how to apply factual information to the resolution of the problem at hand.
Although students in both instructional methods were dissatisfied with the amount of time available to complete the case preparation charts, those who worked in groups were significantly less satisfied. For the group discussion to be effective and enhance individual learning, sufficient time must exist for individual preparation, a well-developed discussion, and the opportunity for all individuals to assess the input of their peers and then apply it to their own case analyses.
Students who worked alone were less likely than those who worked in groups to report that they would choose to work alone again if they had to do the class over. They were also less likely to report that they generally prefer to work alone on problem solving. Students may perceive groups as critical to performance because of the emphasis placed on teams in companies that recruit them and by professors in their college classes. Cross-functional teams are widely used in the workplace and students learn about this in their courses. (Aranda, Aranda, & Conlon, 1998; Carter & Narasimhan, 1996; Cavalier et al., 1995; Williams, Giunipero, & Henthorne, 1994) . Another possibility is that students may perceive the workload to be lessened when they work in groups during class. In this study, the groups were never required to meet outside of class time so some of the typical complaints about group work were averted.
IMPLICATIONS
The results of the current study provide some implications for instructors and designers who plan to implement case-based learning environments. Findings suggest that the use of discussion groups in case-based classes can be an effective and motivating method of instruction if students are prepared and time is available for both individual preparation and group discussion. The prevalent use of teams in many companies and in many industries puts pressure on higher education to graduate students with strong team skills as well as analytical and problem-solving skills. The case method allows students to build the necessary body of knowledge for their chosen profession while improving analytical and problem-solving abilities in a team environment (Carlson & Schodt, 1995; Doriswami & Towl, 1963; Erskine et al., 1998; Gragg, 1954; Lawrence, 1953; Levin, 1995; Matejka & Cosse, 1981; McNair & Hersum, 1954; Tillman, 1995) . Students also have the opportunity to practice applying acquired knowledge to real situations faced by decision makers.
There were three limitations in the current research study. First, time was limited to a 75-min class period. This put a cap on time available, which may have influenced the results, but it was a realistic limit because 75 min is a standard class period. Second, students were in the early stages of learning the case-analysis process and these two cases were the first two cases they analyzed without instructor direction. Finally, intact classes (not participants) were randomly assigned to treatments in the current study. While there was no significant difference in the GPAs of students in each class, their in-class experience prior to data collection may have influenced results.
Future research should focus on the steps in the case analysis process to identify if and when group discussions make a difference in performance in a way that affects the final outcome. Research should also focus on identifying ways to ensure that individuals prepare before undertaking group work. Because group work is time consuming, it would be advantageous to identify clearly just where in the problem-solving process groups should focus their efforts. Is it problem identification, or quantitative analysis, or alternative generation, or some combination? Both instructors and managers must be concerned with efficient and effective use of time. If individual preparation is critical to effective group performance then instructors and managers must find ways to ensure that individuals come to group meetings prepared.
Another area of concern is the structure of the groups themselves. Much has been written about different types of groups, but there is little DISCUSSION GROUPS IN CASE-BASED LEARNING empirical research linking these types of learning structures to the case method. Would students perform better if the groups were highly structured and each group member had a specific role to play? Would they perform better if the students were first taught to function as a self-directed team? Each approach to managing groups in the classroom has implications for the instructor's and the student's allocation of time and resources.
Research should also be conducted on the assessment measures used in case classes. Part of the difficulty in comparing group and individual performance stems from the difficulty in developing a consistent means of grading casewriting assignments. Further research may reveal more effective approaches to both designing and grading case-writing assignments. Research on the development of casescoring rubrics may lead to better understanding of differences in how individuals and groups approach problem solving. Continued research on how group discussions influence performance in a case-based environment might provide information that would help improve the case teaching process.
